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This chapter advocates the idea that the structuring techniques generally used to support students in on-
line collaborative activities can be described in terms of three main dimensions, that we call the “three 
Ts”: Task, Teams and Time. The chapter presents an explorative study, aiming to investigate the differ-
ences between the behavior of three groups of students performing activities based on three techniques 
which differ as to the levels of structuredness of Task, Teams and Time. While the first group was not 
given instructions on how to structure the work, the second group was given some hints about the need 
to use some kind of structure and the third group had precise instructions as to how to proceed along 
the Task, Teams and Time dimensions. The chapter presents the authors’ reflections about the effects 
of these techniques based on qualitative analysis of students’ reactions to the way the three activities 
were structured.
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Collaborative learning is used as a key principle in several approaches for designing virtual learning 
environments. This is due to the fact that collaboration seems to foster individual knowledge acquisi-
tion, improve knowledge application, and increase social competencies. But collaborative learning is 
not always successful. Virtual learning places great and varied demands on collaboration, which means 
that learners often do not know how to collaborate adequately. In such cases, it is necessary to provide 
support. This chapter focuses specifically on two structuring methods, namely collaboration scripts and 
content schemes. To gain further insight into the topic, we will first describe the technical aspects of vir-
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tual collaborative learning. In the second section, we will depict the learning processes and outcomes of 
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ends with conclusions and practical implications.
Chapter 3
Fostering Collaborative Problem Solving by Content Schemes ........................................................... 33
Kathrin Helling, Bundeswehr University of München, Germany
Bernhard Ertl, Bundeswehr University of München, Germany
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apply representational effects for the purpose of facilitation. They support learners to focus on particu-
lar issues of a problem solving process. The chapter presents results from two studies in the context of 
collaborative problem solving using videoconferencing. The first study compared learning facilitated 
by a content scheme and learning without facilitation; the second study compared the content scheme 
facilitation with facilitation by an enhanced version of this content scheme. This enhanced version fo-
cused learners on providing evidence for their claims. Results show that while the content scheme itself 
had a big influence on learning outcomes, the enhanced version had a rather small impact compared to 
the regular version. This result raises the issue about the complexity of facilitation methods. Complex 
facilitation may be too sophisticated for providing benefits to learning processes. 
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The aim of this study is to examine means of fostering videoconference-based collaborative learning, 
by focussing on three issues: (1) to induce collaborative learners to write a co-construct, applying 
(in addition to their shared knowledge) their unshared knowledge, which tends to be neglected, ac-
cording to the social-psychological research paradigm of information pooling; (2) to activate these 
learners in their dialogues to exchange unshared knowledge possessed by one learning partner, so 
that it becomes shared knowledge possessed by both partners (knowledge transfer); (3) to try out, as 
an instructional support measure, scripted, content-specific visualisation, combining a content scheme 
with an interaction script. An experiment was conducted with 30 learning dyads, divided into three 
conditions of videoconference-based learning with application sharing: without instructional support, 
with content-specific visualisation, and with scripted content-specific visualisation. As expected, the 
scripted content-specific visualisation led to a higher transfer of previously unshared knowledge to 
shared knowledge. But, contrary to expectation, the scripted content-specific visualisation did not in-
duce the learning partners to apply more unshared knowledge in writing their co-construct. Instead, 
in all three experimental conditions, learners brought significantly more shared knowledge into the 
co-construct than would have been expected from the distribution of shared and unshared knowledge 
measured before collaboration. 
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We claim that the potentialities of the socio-constructivist framework can be fully exploited when a 
blended approach is introduced. Our blended model does not only mix offline and online contexts 
but it also combines several pedagogical theories and techniques (Progressive Inquiry Model, Jigsaw, 
Reciprocal Teaching, Collaborative Communities, and Dialogical Knowledge). The particular mix we 
propose generates a specific pedagogy through which a set of blended activities is designed. Some 
analyses conducted on blended courses for higher education and professional development where 
blended activities were tested are briefly discussed. These analyses concern: (a) the students’ partici-
pation in blended context, (b) their expectations about the blended course and their perception about 
the processes of collaborative knowledge building, (c) the impact on students of role-taking, which is 
one of the blended activities included into the blended course. Results show that our blended approach 
has an impact on how students interact and talk in groups. At the end of the course, students display a 
collaborative discourse strategy mainly based on: (a) completing each other’s sentence, (b) complex 
trajectories of participation, (c) changes of the perception of the self and of the group and (d) the effects 
of role-playing.
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with the learning system. In order to support their initial steps several measures, which focus mainly 
on socialization with peers and instructors/tutors and familiarization with the learning system, may be 
adopted. The focus of this chapter is to present a model and some related strategies to support students’ 
initial socialization and familiarization in web-based learning environments. Such strategies have been 
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in graduate and post-graduate courses in Italy. 
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Preface
“Last Sunday I took my child to a soccer tournament. He is 7 years old and this was his first ‘real match’. 
I was on the terrace and was so excited to see him over there, standing in his green football strip, listening 
to his coach’s last advice with such an impressive seriousness. A number of parents sat on the steps with 
me, they all watched their children with similar feelings. A few minutes after the start of the match – I 
noticed he and his team mates were playing rather “spontaneously”: it was clear that they hadn’t been 
taught any schemes yet, or rules, so they ran randomly up and down the field, without any coordina-
tion. It was funny for us to see such a cheerful confusion, and of course, in the end, they lost the match.
The following match was between two different teams and, at first, I was watching them without great 
care; but – slowly - my attention was drawn by one of the teams playing: the players were lined up on 
the field like soldiers, their first movements scanned by precise schemes and perfectly coordinated. Still, 
as the opposing team started coming forward and the match lit up, they seemed unable to invent on the 
fly schemes to follow the game, as if they couldn’t play outside the schemes they had been taught. In the 
end the team lost the match as well.” 
The above quote is Francesca Pozzi’s account of her own personal experience. The editors of this 
book regard this anecdote as a good metaphor of the problems and questions the book addresses, applied 
to the field of online collaborative learning. These include the following: how can we can support a col-
laborative process, scaffolding it without constraining it? How can we balance rules and procedures with 
spontaneity and creativity? Many of us have experienced collaboration failures. Sometimes collaboration 
fails because people who are supposed to work together, hardly start to communicate with each other; 
sometimes because, even if group members are required to discuss and do so by zealously following 
given sets of rules, they do not really share or negotiate their ideas, but simply level their positions. The 
point is that collaboration isn’t easy to trigger, neither is it always successful.
However, collaboration is widely recognized as a catalyst of learning and creativity and – as such – 
collaborative learning approaches have become more and more popular and are regarded as desirable 
in those contexts where it is possible to set up the basic conditions for its delivery: they are adopted and 
promoted by academic institutions, companies, teacher training colleges, professional associations and 
schools, with the aim of making learning more meaningful, deep, and effective in the long run. 
Besides, the widespread use of computers and the Internet at home, in the workplace and at school, 
and their ability to support communication and information sharing, has encouraged the adoption of col-
laborative learning approaches even at a distance. Since the 90s, the research field of Computer Supported 
Collaborative Learning (CSCL) has been attracting increasing attention focusing on how technology 
can enhance collaborative learning by supporting not only interaction among peers and groups, but also 
knowledge sharing among the members of a community.
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This book focuses on those CSCL contexts where school or university students work online, usually 
through a CMC (Computer Mediated Communication) platform, and are subdivided into groups; each 
group is engaged in tasks (discussing a topic, solving a problem, studying a case, etc.) with concrete 
outputs to produce, which act as catalysts of interaction, collaboration and – in the end – of both indi-
vidual and group knowledge building. In these contexts, the process is intrinsically learner-centered, as 
the teacher (or tutor, as the person in charge of the overall process is usually referred to) acts as mediator 
and learning facilitator. For several years the role of the tutor in CSCL processes has been thoroughly 
investigated: the tutors responsibilities, the methods to cope with large and diverse communities, the dos 
and don’ts of their way of dealing with possible problems, such as flaming, lack of participation, lack 
of convergence, etc. Even the tutoring styles have been put under the lenses of the CSCL researchers. 
Of course, it stands to reason that the tutor approach should be tailored to the learners’ community, its 
features, background, previous experience and thereof ability to self-regulate. However, one firm point 
coming out from both practice and research, is that tutoring a learning community is a time-consuming 
and labour intensive, yet crucial task. 
It is for this reason that, after the first phase of exploration of the tutor’s role, a wealth of energy has 
been put into trying to devise methodological approaches and technological tools capable of easing and, 
whenever possible, guiding the tutor’s work. Without this type of results, however large the acceptance 
of the theoretical principles may be, the culture of CSCL cannot become mature and best practice in this 
field cannot become as widespread as desired. 
With these objectives in mind, several studies focused on how to support collaboration by providing 
a structure to scaffold group interactions, often starting from methods, tools and results consolidated in 
face-to-face settings. However, it soon became clear that even the question “how can I choose the right 
structure for a particular CSCL context” is probably not the right question. As a matter of fact, although 
it is largely acknowledged that the collaborative process needs to be supported, there is no clear idea 
among practitioners, nor consensus among researchers, on the extent to which it is advisable to support 
and “structure” collaboration. 
This book addresses the issue of how to support collaboration in online learning communities by 
using techniques for structuring the learning activities, including the problem of whether, and to what 
extent these scaffolding methods are useful. The aim is to move one step forward in the direction of 
identifying criteria to choose the right approach, in the assumption and awareness that there is no such 
thing as the “one size fits all” solution, but rather a range of possible approaches among which it is im-
portant that instructional designers and tutors are able to choose. With this aim in mind, the book draws 
together, for the first time to our knowledge, the results of scattered research, concerning the most com-
mon techniques that can be used to structure collaboration in these contexts. The research efforts made 
so far in this field are large but quite diversified and in many cases their different standpoints make them 
hardly comparable or synergic. Even the research methods in this field are usually rather diversified, 
ranging from case studies to experimental work, from investigation of the effectiveness of one technique 
in specific contexts, to studies aiming to present and validate new methods and tools. This diversity is 
also testified by the terminological labyrinth that must be confronted before trying to make sense of the 
large number of chapters in this area. 
In the following, therefore, we will try to disentangle the variety of standpoints adopted and terms 
used, not only in this volume, but in general, within the CSCL research field. 
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One of the issues mostly debated among researchers pertains the kind of delivery approaches for 
collaborative activities: many advocate the use of “blended approaches” (careful orchestration of face-
to-face and online activities), as opposed to “purely online approaches”; yet others focus on the tech-
nology used to support interactions among learners: here the choice is between textual communication, 
video-conferencing systems, and software – emerged more recently – based on the use of 3D graphics 
environments. 
At a finer level of detail, CSCL researchers and designers also discuss the nature of the activities 
they propose to students: in order to foster collaboration and exchange among peers, it is quite com-
mon in CSCL contexts to choose among collaborative techniques or strategies, usually borrowed (and 
adapted) by face-to-face contexts, such as for example the Discussion, the Peer Review, the Role Play, 
the Jigsaw or the Case Study. The report of experiences based on one or more of these techniques and 
the discussion of the observed results, is rather common in CSCL literature. 
Moreover, in an effort to share practice and experience, not only among designers and researchers, 
but also with tutors/teachers, collaborative strategies and techniques are frequently described through 
more or less formalized languages. In particular, in the last few years the terms “Design Patterns (DP)”, 
“Collaborative Learning Flow Patterns (CLFP)” or “Pedagogical Patterns” – have been increasingly 
used by a number of researchers, to identify the description in natural language of collaborative tech-
niques and strategies, proposed as reusable solutions of “recurrent problems”. Similarly, the so-called 
“Teaching Routines” are problem-oriented descriptions of collaborative techniques, where the focus is 
much more the role of the teacher while orchestrating the activities, rather than the tasks students have 
to perform. Here it is useful to stress the fact that the “communication objects” cited so far (i.e. DPs, 
CLFPs, Pedagogical Patterns, Teaching Routines, etc.), are all intended to allow communication among 
researchers, designers and tutors, while they are not – at least in principle - meant to communicate the 
activities to students.
Conversely, what is actually given to students to guide them through the collaborative activities, is 
called “script”. There are two types of scripts: “macro-scripts” and “(micro)-scripts”. The former are 
instructions, usually expressed verbally, containing the specification of the task to be performed, the 
time schedule of the activity, the team composition and the mode of interaction to be followed by stu-
dents. The latter, the so called “(micro)-scripts”, are very specific instructions given to students (usually 
automatically, by the computer) to prompt them at various steps of the task. This is quite an important 
thread of research and it is often intertwined with the development of adaptive systems aimed at sup-
porting collaboration. 
Finally, a recent direction undertaken by some groups of researchers looks into what they call “content 
schemes” as tools to further scaffold collaboration among students. The content schemes are schematic 
representations of a framework for the expected output of students work (a table to fill in, or a document 
structure for the students to follow, etc).
The brief overview of the terms provided above, is synthesized in Figure 1. Most of the terms it 
contains are dealt with in one or more chapters of this book. The Figure is provided, so that the readers 
can better orient themselves among the topics of the various chapters. 
Bearing in mind this rough map of the terms used in this book, we can take a closer look at the con-
tents of the chapters.
The first four chapters (1 to 4) can be ideally gathered in a unique set, as they all propose reflections 
on the impact different types of structure have on the learning process. 
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Figure 1.
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In particular, Pozzi and Persico (Chapter 1) claim that a structuring technique is not a mono-dimensional 
entity, but it is articulated into three main dimensions: Task, Teams and Time. Each technique tends to 
structure more heavily one of these dimensions, most often Task or Teams, rather rarely Time, but since 
these dimensions are not totally independent, the structure of the leading dimension often influences deci-
sions on the other two. Of course, structuring techniques can be combined to better support the learning 
process on all three dimensions. The authors then report on the outcomes of an exploratory study where 
three groups of students carry out the same activity with support provided by different combinations of 
techniques along the three different dimensions. 
Kopp and Mandl (Chapter 2) do not focus so much on how to structure strategies and techniques, as 
on how to structure instructions to be provided to students; in particular they discuss the use of collabo-
ration scripts and content schemes as tools to scaffold collaboration. The chapter surveys a number of 
studies concerning the use of these tools and their effects on learning processes and learning outcomes, 
with the aim of providing the state of the art and identifying areas that deserve further research. The 
main conclusions are that, while these tools have proved effective in fostering content-specific cognitive 
processes and collaborative learning outcomes, there are at least two areas that need further investiga-
tion: the effects of these structuring methods on social processes and on individual learning outcomes. 
In addition, there is also a need for field studies that overcome the limits of present research, which is 
mostly based on experimental methods and therefore little suited to gain the insight we need into social 
processes and individual knowledge acquisition. 
In the same vein, Helling and Ertl (Chapter 3) investigate the use of content schemes to foster col-
laborative problem solving in video-conferencing systems. The authors describe two situations where 
different content schemes are used to facilitate a collaborative problem solving activity, aiming to un-
derstand the impact of different content schemes on the learners’ problem solving process and on the 
quality of the learners’ problem solution. 
Finally, Hron, Cress and Neudert (Chapter 4) report on an experiment of video-conference based 
collaborative learning, where the effects of scripts and content-schemes are also investigated. The ex-
periment involved 30 dyads of learners engaging in the production of a collaborative artifact, and the 
main effects investigated concerned the extent to which students brought their unshared knowledge 
into the co-construct and this knowledge was actually shared with their partners, based on the social-
psychological research paradigm of information pooling. The study outcomes sustain the hypothesis that 
the dyads supported with scripted content-specific visualization achieved a higher transfer of knowledge 
than dyads who did not receive instructional support and dyads who received support though content 
specific visualization only. 
The second and larger set of chapters (chapters 5 to 13) reports on real life experiences of use of 
approaches, techniques and strategies and discuss the resulting learning processes. 
In particular, Ligorio, Loperfido, Sansone and Spadaro (Chapter 5) propose and discuss a blended 
model for online collaborative activities. The model is based on the idea that, in order to gain the most 
from the socio-constructivist theoretical framework, it is useful not only to blend online with face-to-face 
activities, but also to mix different pedagogical techniques. After presenting some of the most common 
techniques, the authors describe an example of a course based on such a blended approach. The activi-
ties of the course have been tested in real contexts on university students and in-service teachers and 
some preliminary results are discussed in the chapter. This allows the authors to draw a set of useful 
recommendations for those who want to implement the model in contexts different from the original one. 
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Manca and Vanin (Chapter 6) propose strategies specifically devoted to support students’ initial 
socialization in web-based learning environments. After discussing the role of socialization in learning 
processes, the authors concentrate on the importance of supporting learners’ first steps within a learning 
environment and present a three-step guidance model named “Orienting, Preparing and Supporting” 
(OP&S). The application of the model can be concretized in guidance programs as a set of specific online 
and/or face-to-face activities that allow users to familiarize with technology, tools, resources and virtual 
places and to socialize with each other. The authors finally provide two different real-life examples where 
the OP&S model was implemented and propose their reflections on the model itself. 
Lobry de Bruyn (Chapter 7) reports on prospects and problems usually faced in asynchronous Com-
puter Mediated Communication (CMC) contexts and addresses the problem of identifying strategies to 
reduce the difficulties in using asynchronous CMC, especially in the context of problem-based learning 
within online environments. To this aim, the author presents an experience of online problem-based 
learning and investigates the impact caused by the early placement of a face-to-face meeting, held at 
the very beginning of the online activity. The chapter presents the results of content analysis of online 
discussions, supporting the inclusion of face-to-face teaching in online learning as a way to enhance 
online student collaboration in a problem-based learning activity.
The subsequent chapter, by McGhie-Richmond and Winter (Chapter 8), focuses on the use of case 
studies in on-line teacher education. Taking inspiration from an online collaborative project carried out 
in a Canadian Faculty of Education over two academic years, the authors provide a rationale for using 
online case studies to support student collaboration and the development of communities of practice, 
shedding light on both student and instructor factors that can contribute to successful online collabora-
tive work. Finally, they provide an overview of the main challenges inherent in online collaborative 
work relative to case study analyses.
González-Acquaro and Preskill (Chapter 9) report on an experience, where the use of web 2.0 tools 
has been proposed in conjunction with some collaborative techniques ( Jigsaw, Peer Review, and oth-
ers), in an online environment. During the experience, the four lenses of critical reflection introduced by 
Brookfield were used to design web 2.0 activities based on specific grouping techniques; the same lenses 
are also used by the authors in the chapter to propose their critical reflections on the overall experience.
The use of role play and team teaching as strategies to add depth to online discussion, is presented and 
discussed in the chapter by Lombard and Biglan (Chapter 10). In particular, the authors, after presenting 
the rationale behind the decision to adopt these techniques within an online graduate course, propose 
and comment data based on response and participation levels of students in two real experiences, the 
former based on a traditional discussion, the latter based on a discussion where the instructors assumed 
roles and discussed with students by playing these roles. 
Daradoumis and Kordaki (Chapter 11) describe an experience where a number of collaborative strate-
gies were at the same time object of study and method to be used by students to perform a collaborative 
activity. During this activity students are required to write an essay collaboratively and to elaborate a 
new collaborative strategy by combining some of those that were the object of study. The description 
of the activity is enriched with methodological and technological considerations on the overall learning 
experience and – more specifically - on the strategies proposed, on the way students built their own 
strategies combining the ones presented during the activity, and finally on the collaborative learning 
process and product. 
Conole, McAndrew and Dimitriadis (Chapter 12) look at CSCL Pedagogical Patterns not only as 
strategies to support collaboration, but also – from an unusual perspective - as tools to repurpose existing 
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Open Educational Resources (OER) for collaborative learning. The idea presented in the chapter takes 
inspiration from a set of workshops held with educational technology experts, where it was shown that 
a small set of patterns drawn from a CSCL pattern language together with other Mediating Artefacts 
(such as visual representations of Learning Designs) may be inspirational and effective in repurposing 
existing OER.
Last of this second group of chapters, Haydel DeBarger, Penuel, Harris and Schank (Chapter 13) re-
port on an experience based on the use of Teaching Routines to support ICT-based collaborative learning 
activities in the classroom. In particular, the activities object of the chapter are all based on the Group 
Scribbles classroom network technology. The authors reflect on the main implementation challenges on 
the basis of the Routines already designed for middle school Earth science. 
The next set of chapters, consisting of two items (Chapter 14 and Chapter 15), focuses on the issue 
of how to evaluate and assess online experiences based on collaborative activities.
In particular, Retalis, Petropoulou and Lazakidou (Chapter 14) propose a framework to assess the 
performance of learners engaged in a collaborative activity based on a CSCL strategy and related script. 
The framework can be used with different CSCL scripts and is aimed at enabling the teacher to analyse 
the quality of students’ product and performance, thanks to a list of specific criteria. The chapter then 
illustrates an exploratory experience carried out by the authors, where some of the indicators of the 
framework were adapted and used to assess a specific CSCL strategy (eARMA). The preliminary results 
of such experience are then presented, and they indicate the model as an effective way to support teach-
ers in performing assessment of script-based collaborative activities. 
Villasclaras-Fernández, Asensio-Pérez, Hernández-Leo, Dimitriadis, de la Fuente-Valentín and 
Martínez-Monés (Chapter 15) propose a CSCL script, based on a Design Pattern, which incorporates not 
only learning stages, but also steps specifically devoted to the assessment of the collaborative learning 
process itself. The chapter describes a case study conducted by the authors, which covers the whole life-
cycle of the CSCL script with embedded assessment activities: starting from the design of the script, and 
ending with its implementation and instantiation. The case study shows the feasibility of this approach, 
and provides information about the requirements of CSCL script authoring tools to employ assessment 
and learning design patterns to support non-expert designers in those tasks. 
The last set (Chapters 16 to 18) is oriented towards the study of the type of technology used: Gütl 
(Chapter 16) presents two experiences of collaboration carried out within 3D learning environments. 
In particular, after introducing collaborative learning in general and collaborative virtual environments, 
his first case study reports on the preliminary results obtained by observing university students working 
together in small groups within Second Life; the second study, instead, gives an overview of the prelimi-
nary results obtained by students working within an ad hoc 3D world enabling hands-on experiences. 
Overall findings suggest that such learning environments’ advantages are a promising thread to be further 
explored. On the negative side, there are usability issues that may limit their impact in the short term.
Xin, Glass, Feenberg, Bures and Abrami (Chapter 17) describe “Marginalia”, a software add-on to 
Moodle, allowing the use of the annotation technique as a way to support active dialogue and group 
knowledge building within a forum. After presenting the dynamics of online discussion and providing 
an overview of the most common problems one may face when using a traditional forum, the authors 
describe how Marginalia can overcome such problems. The article concludes with an analysis of two 
trial classes employing Marginalia, which highlights that a number of uses of this technique are possible, 
some of which rather unexpected.
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Finally, Ronen and Kohen-Vacs (Chapter 18) illustrate “CeLS”, a web-based environment allowing 
teachers to create and share CSCL activities based on collaborative scripts. After presenting the overall 
CeLS approach, two common examples that demonstrate the use of CeLS for designing and enacting 
CSCL scripts are presented. A focus is then proposed on two specific functionalities offered by the envi-
ronment: the CeLS “shared document editing” and “grouping by inputs”. In the end the authors describe 
how a teacher could use the environment and illustrate its main potential and challenges. 
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